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PREFACE TO APPENDICES 

The analytical data presented in Subsurface IM/IRAP/EA Appendices A and B were obtained 
from the Rocky Flats Environmental Database System (WEDS). The data often include 
qualifiers to aid the reader in assessment of the contaminant concentrations reported. These 
qualifiers are defined in many of the data tables presented in the appendices. The five most 
common data qualifiers are briefly discussed here for the benefit of the reader. 

B =  

D =  

E =  

J =  

U =  

Present in blank. As part of the laboratory Quality Assurance/Quality Control Program, 
sealed samples of distilled water accompany environmental samples as they are handled 
within the analytical laboratory. The distilled water samples are called laboratory blanks 
and are analyzed along with the environmental samples. The purpose of blank analysis 
is to reveal contamination of the associated environmental samples with chemicals used 
in the laboratory. Blank analysis often indicates the presence of volatile organic 
compounds commonly used as laboratory solvents (e.g., acetone and methylene chloride). 
When analysis of a laboratory blank associated with an environmental sample reveals the 
presence of a chemical, the concentration of that chemical in the environmental sample 
is reported with an upper case "B" (e.g., 20B parts per billion). 

All compounds identified in an analysis at a secondary deletion faction. 

Estimated. Laboratory analysis indicates that the contaminant concentration is above the 
detection limit, but its value can only be estimated due to instrument signal interference 
(Le., the presence of other chemicals) and/or the concentration is above the upper range 
of calibration of the instrument. The accuracy of concentration measurements that are 
"Estimated" vary from analysis to analysis. Estimated results are reported as the 
numerical value followed by the upper case "E" (e.g., 70E parts per billion). 

Present below detection limit. Laboratory analysis indicates the chemical in question is 
present in the sample, but at a level below the method detection limit. In this case, the 
concentration of the chemical can only be estimated. The accuracy of concentration 
estimates that are below the method detection limit vary from analysis to analysis. The 
estimated value is reported with an upper case "J" (e.g., 2J parts per billion). 

Not detected. The sample was analyzed for the chemical in question, but was not 
detected. The result is reported as the numerical value of the method detection limit 
followed by an upper case "U" (e.g., 5U parts per billion). 

The method detection limit for a chemical is specific to the sample analysis performed and is 
a function of the analysis method, instrument detection limit, and sample dilution factor. As a 
result, the method detection limit reported for a given chemical may vary from analysis to 
analysis. For example, non-detect analyses 
20U for two separate analyses. 
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PREFACE TO APPENDICES (continued) 

RADIONUCLIDE AND VOLATILE ORGANIC COMPO UND DATA 

The concentration units of radionuclides in soils are reported in pCi/gram (g) with the exception 
of tritium which is reported in pCi/P due to the analytical procedure. The concentration of VOC 
data is reported in micrograms per kilogram (pg/kg). 

Uranium that is reported as the sum of all isotopes (U283-234, U235,238). The concentration units 
of the radionuclide and volatile organic compound (VOC) data in ground water and surface 
water are reported picocuries per liter @CUP) and micrograms per liter (pg/O), respectively. 

The reported concentrations of radionuclides in soil and ground water include values that are less 
than the corresponding calculated minimum detectable concentration and in some cases, values 
less than zero. Negative values result when the measured value for laboratory reagent blank 
(Le., background radioactivity) is subtracted from an analytical result that was measured as a 
smaller value than the reagent blank. These resulting negative values are included in any 
arithmetic calculations on the data sit. 

Radionuclide concentration data is reported in the form of a b. For a single measurement "a" 
is the reagent blank corrected value; for multiple measurement "9" represents the average value 
(arithmetic mean). The error term "b" accounts for the propagated statistical counting 
uncertainty for the sample and the associated reagent blank at the 95% confidence level. These 
error terms represent a minimum estimate of error for the data. 
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APPENDIX B-2 

GROUND-WATER SAMPLING RESULTS 
SUMMARY TABLES 

SUBSURFACE IM/IRA 
OPERABLE UNIT NO. 2 
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GROUND-WATER SAMPLING RESULTS 
SUMMARY TABLES FOR DISSOLVED METALS 
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GROUND-WATER SAMPLING RESULTS 
SUMMARY TABLES FOR TOTAL METALS 
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GROUND-WATER SAMPLING RESULTS 
SUMMARY TABLES FOR INORGANIC COMPOUNDS 
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APPENDIX C 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS FOR GROUND-WATER CONTAMINANTS 

SUBSURFACE IM/IRA/EA 
OPERABLE UNIT NO. 2 
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Constituentb 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Lithium 

Manganese 

Magnesium 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

TABLE C-2 

ACTION-SPECIFIC ARARS FOR POTENTIAL CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO. 2 
SUBSURFACE INTERIM REMEDIAL ACTION' 

Potential 
Waste Code 

-- 
-- 

DO04 

D005 

PO15 (as 
product dust) 

D006 

-- 

D007 

-- 

-- 

D008 

-- 

-- 

-- 

D009 

U151 

-- 

FW-FW, 
FOll,  F012 

-- 

DO10 

DO1 1 

Treatment 
standard' 

Best Demonstrated Available 
Technology (BDAT) 
Basis for Standard 

-- 

Vitrification 

Chemical Precipitation 

Metals Recoveryd 

Stabilization 

Stabilization 

-- 

Stabilization 

Acid Leaching and 
Chemical Precipitation 
Thermal Recoveryd 

-- 

0.32 mg/P Stabilization 

5.7 mg/e 

5.0 mg/P 

Stabilization 

Stabilization 



TABLE C-2 (Continued) 

ACTION-SPECIFIC ARARS FOR POTENTIAL CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO. 2 
SUBSURFACE INTERIM REMEDIAL ACTION' 

consti tuentb 

Sodium 

Strontium 

Thallium 

Vanadium 

zinc 

Carbon Tetrachloride 

1 , l  Dichloroethene 

Tetrachloroethene 

Acetone 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Methylene Chloride 

Toluene 

Total Xylenes 

Potential 
Waste Code 

_- 

I 

-- 

-- 

_- 

u211 
FOOl 

U07 8 

u210 
FOOl 

u002 
F003 

U159 
F005 

U019 
F005 

PO22 
F005 

UO44 

U080 
FOOl 
F002 

u220 
F005 

U239 
F003 

Treatment 
Standard' 

Best Demonstrated Available 
Technology (BDAT) 
Basis for Standard 

5.6 mgkg 
0.96 mgle 

Incineration or Fuel Substitution 
Incineration 

33 mgkg Incineration or Fuel Substitution 

5.6 mgkg . Incineration or Fuel Substitution 
0.05 mg/P Incineration 

160 mgkg 
0.59,mglP 

36 mgkg 
0.75 mglP 

36 mgkg 
3.7 mgkg 

-- 
4.81 mglP 

Incineration or Fuel Substitution 
Incineration 

Incineration 
Incineration 

Incineration 
Incineration 

Incineration * 
Incineration 

5.6 mgkg Incineration 

33 mgkg 
0.96 mg/P 
0.96 mglP 

28 mgkg 
0.33 mglP 

28 mgkg 
0.15 mg/P 

Incineration or Fuel Substitution 
Incineration 
Incineration 

Incineration 
Incineration 

Incineration 
Incineration 



Constituentb 

Trichloroethene 

TABLE C-2 (Continued) 

ACTION-SPECIFIC ARARS FOR POTENTIAL CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO. 2 
SUBSURFACE INTERIM REMEDIAL ACTION' 

Vinyl Chloride 

1 , l  -Dichloroethane 

1 ,2-Dichloroethane 

1 ,2-Dichloroethene' 

1 , 1,l-Trichloroethane 

1,1,2-Trichloroethane 

4-methyl-2-pentanone 

2-Hexanone 

Styrene 

Ethyl Benzene 

Multi-Source Leachate' 

Potential Treatment 
Waste Code Standard' 

U228 
FOOl 
F002 

5.6 mgkg 
0.91 mg/P 
0.91 mglP 

Best Demonstrated Available 
Technology (BDAT) 
Basis for Standard 

Incineration Fuel Substitution 
Incineration 
lncinerati on 

U043 33 mgkg Incineration or Fuel Substitution 

U076 7.2 mgkg Incineration 

U077 7.2 mgkg Incineration 

U079 33 mgkg Incineration 

U226 
FOOl 
F002 

5.6 mgkg 
0.41 mglP 
0.41 mg/P 

Incineration or Fuel Substitution 
Incineration 
Incineration 

U227 5.6 mgkg Incineration 

FOO3 0.33 mg/P Incineration 

F003 0.053 mg/P Incineration 

F039 

Land Disposal Restrictions at 40 CFR Part 268. Treatment standards identified are based on the potential hazardous waste code(s) that could be 
assigned to the parameters of concern. 
RCRA does not include radionuclides as hazardous wastes. 
Treatment standards are presented for non-wastewaters. 
Standard is expressed as a specific technology. 
Standard is for the trans isomer. 
US. EPA added listed hazardous waste code F039 to 40 CFR 261.31 June 1 ,  1990 (55 22520) and defined it as 'leachate resulting from the 
treatment, storage, or disposal of wastes classified by more than one waste code under 140 CFR Part 2611 Subpart D, or from a mixture o f  wastes 
classified under Subparls C and D of this part." If this waste code is deemed applicable to a waste, the waste must meet the treatment standards 
(see 40 CFR Part 268 Tables CCW and CCWE) prior to land disposal. 

e 
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TABLE C-5 

PROPOSED ARARdTBCs FOR CONSTITUENTS IN MIRA AIR EMISSIONS 

1 Proposed 
~ ~ 

constituent ARAR 

I Beryllium 

I 

Benzene I 
Mercury 

1.5 pg/m3 

Radionuclides 10 mremlyr 

Proposed TBC RefeIWlC42 comments 

2300 g 

AQCC Regulation 8 

AQCC Regulation 8 

AQCC Regulation 8 

AQCC Regulation 8 

40 CFR Part 61 
Subpart H 

Measured in any 24 
hour period. 

Average in any one 
month period. 
a 

Dose equivalence 
calculated for 
fenceline exposure 
for entire plant. 

~ ~ ~ 

a No source type applies to or closely approximates the proposed actions. Standard shown has applied to a majority of the sources. 

cg&g\ss-irap\fiM14\tbls-5 .apd 



APPENDIX D 

GEOLOGIC LOGS 

SUBSURFACE IM/IRA 
OPERABLE UNIT NO. 2 
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APPENDIX E 
TRANSPORTATION ANALYSIS 

With the exception of the no action alternative, each of the IM/IRA sites (903 Pad, Mound, East 

Trenches) involves transportation activities during installation of the vapor extraction system and 

during subsequent operation of the collection/treatment processes. It is anticipated that primary 

shipments and vehicle movements during construction and normal operations will be by truck. 

Both on-site and off-site shipment of materials will be required to support the action. Potential 

transportation impacts to the human environment include exposure to the radioactive or 

hazardous material being hauled, latent effects associated with vehicle pollution, and traumatic 

injuries and fatalities from accidents. 

An estimate of emission rates for operation of a typical truck are presented below: 

Pollutant 

Carbon Monoxide 

Hydrocarbons 

Nitrogen Oxide 

Sulfur Oxide 

Particulatesb 

Truck Emission Rate" 

Emission Rate (g/km) 

22.0 

3.3 

13.0 

5.1 

0.8 

From Rao et. al., 1982 

Does not include fugitive dust 

Estimates of health effects per kilometer for truck transportation are (Rao et. al., 1982): 

Source LCFs" 

Pollutants 1x10-~ 
Accidents - 

Latent cancer fatalities 
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a 

The above accident impacts are 

suburban, rural) and are derived 

average values over multiple population zones (urban, 

from Department of Transportation (DOT) nationwide 

statistics. For the proposed IM/IRA, it is anticipated that the majority of material receipts 

for construction and routine operations will originate within the Denver Metropolitan area, 

within a 50-mile (80 km) radius of the plant site. To place transportation impacts to the 

general public in perspective, given the health effects tabulated above, approximately 60,000 

round-trip truck shipments (with a 1-way distance of 50 miles) would be required to cause 

1 additional latent cancer fatality. Approximately 210,000 truck shipments would be 

required to result in 1 additional traumatic fatality. 

Transportation of radioactive and hazardous materials at the Rocky Flats Plant must comply 

with the regulations and guidelines established by the On-Site Transportation Manual 

(EG&G, 1991) for packaging, marking, labeling, handling, transporting, and storing 

materials. The On-Site Transportation Manual is based on current rules and regulations 

(CFR Titles 10,40,49), applicable DOE orders, and ALARA exposure principals. Vehicle 

and driver qualifications are maintained in accordance with Federal Motor Carrier Safety 

Regulations. Emergency response guidance for transportation-related accidental spills or 

container failures is provided in Section 17 of the On-Site Transportation Manual. More 

detailed notification, response, and recovery action procedures are specified in the Rocky 

Flats Emergency Plan and the Hazardous Materials Response Team Manual. A HAZ-MAT 

team would respond to an emergency condition and would identify material hazard classes 

and make appropriate notifications; isolate and establish restricted zones; and take any 

necessary actions to contain, control, and prevent the spread of hazardous materials. 

An evaluation of transportation impacts for each IM/IRA site is presented below: 

IM/IRA 903 Pad 

IM/IRA 903 Pad activities involve transportation during vapor extraction system installation 

and routine operations. 
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Vapor extraction system installation transportation activities primarily involve the movement 

of a limited moun t  of equipment for drilling system setup and deliveries of vapor extraction 

system components. Direct impacts would include short-term effects common to all drilling 

projects, including dust generation, pollution, noise, and increased traffic levels. These 

impacts would be insignificant, considering the scope of this proposed action. 

Approximately 2 cubic yards of drilling cuttings and fluids may be classified as hazardous 

mixed waste and require off-site disposal. The soil contamination data currently available 

for radionuclides, VOCs, and metals are presented in Appendix A. These data suggest that 

the levels of all compounds detected in the soil remain well below the soil thresholds 

calculated in the Plan for Prevention of Contaminant Dispersion (PPCD) for drilling 

activities and vehicular traffic. For example, plutonium239/240 levels at the 903 Pad were 

found to range from 0.020 picocuries per gram (pCi/g) to 500 pCi/g. Thus, the highest level 

recorded is one order of magnitude below the soil threshold for vehicular traffic 

recommended in the PPCD and more than two orders of magnitude below the soil threshold 

of 68,200 pCi/g for well drilling. A similar situation exists for compounds detected at the 

Mound and East Trenches areas. Therefore, on the basis of existing data, neither well 

drilling nor vehicular traffic associated with the IM/IRA are expected to present significant 

health risks due to chemical exposure. 

It is possible that ongoing soil analysis at OU2 associated with the RI will discover pockets 

of higher chemical contamination. In this event, the data from soil analyses will be 

compared to the PPCD soil thresholds. If soil thresholds are exceeded or if real time air 

monitoring suggests a potential problem, then mitigation measures including unpaved road- 

wetting applications will be implemented. 

Possible human health impacts resulting from installation transportation related emissions 

and accidents would also be very small, given the tabulated emissions and health effects 

estimates presented at the beginning of this Appendix. 

Routine operations will require the delivery of process treatment components (HEPA filters, 

desiccants, GAC), daily tank truck transfer of untreated and partially treated water, 

occasional vehicle travel for inspection and maintenance of the vapor extraction system wells 
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and pumps, and off-site disposal of materials that will likely be classified as hazardous mixed 

waste. Based on dewatering system design flow rates of one gpm, 365 water transfer trips 

per year may be required initially between the 903 Pad vapor extraction system and fie 
South Walnut Creek treatment system. An annual total round trip travel distance of 

approximately 190 miles would be required to support transfer operations. If the pilot vapor 

extraction system at the 903 Pad is successful, the water may be hard piped to the treatment 

system thus eliminating this travel. All travel would be confined to the plant site on paved 

roads. Occasional travel to the collection system areas will also be required for periodic 

inspection and maintenance activities. Annual hazardous mixed waste disposal estimates 

include 2 cubic yards of drilling fluids and cuttings, and 4 cubic yards of solidified process 

sludge. Off-site transportation impacts associated with the hazardous/radioactive nature of 

the material would be very low, as evaluated in DOE (1991b). Relatively low 

concentrations of contaminants, disposal site waste acceptance criteria, and compliance with 

DOT packaging and transport requirements all contribute to a very low potential for health 

effects from normal transport and accidents. Health impacts resulting from both on-site and 

off-site transportation emissions and accidents would be small, considering the relatively low 

number of total miles traveled and the transportation health effects estimates presented at 

the beginning of this Appendix. 

IM/IRA Mound 

IM/IRA Mound activities involve transportation during the vapor extraction system 

installation phase as well as during subsequent routine operations. 

During vapor extraction system installation, transportation would include the movement of 

a limited amount of equipment for drilling, system setup, and deliveries of vapor extraction 

system components. As with the 903 Pad, direct impacts would include those short-term 

effects common to all drilling projects, including dust generation, pollution, noise, and 

increased traffic levels. From the scope of the alternatives, none of these impacts would be 

expected to be significant. Possible personnel impacts resulting from transportation-related 
emissions and accidents would be very small, based on the tabulated emissions and health 

effects estimates presented at the beginning of the Appendix. 
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Routine operations will require the delivery of process treatment components (HEPA filters, 

desiccants, GAC) and the possible off-site disposal of materials that will likely be classified 

as hazardous mixed waste. Currently, dewatering activities with the subsequent requirement 

for tank trucks and sludge disposal is not anticipated at Mound. Annual hazardous mixed 

waste disposal estimates include 2 cubic yards of drilling fluids and cuttings. Off-site 

transportation impacts associated with the hazardous/radioactive nature of the material 

would be very low as determined in DOE (1991b). Relatively low concentrations of 

contaminants, disposal site waste acceptance criteria, and compliance with DOT packaging 
and transport requirements all contribute to very low health effects. Given the small 

number of off-site shipments and the tabulated emissions and health estimates presented 

in this Appendix, health impacts resulting from off-site transportation emissions and 

accidents are anticipated to be very small. 

Operational activities will also include periodic inspection and maintenance of the vapor 

extraction system pumps and piping system. Vehicle miles traveled to support these 

operations will be very small and will result in negligible impacts. 

IM/IRA East Trenches 

As with IM/IRA 903 Pad and Mound, East Trenches involves transportation activities 

during installation and routine operations. 

Installation transportation activities would be very similar to the 903 Pad and involve the 

movement of a limited amount of equipment for drilling, vapor extraction system setup, 

deliveries of vapor extraction system materials, and potential off-site disposal of drilling 

fluids and cuttings. As with the 903 Pad and Mound installation, transportation impacts 

would be very small. Drilling cuttings and fluids (2 cubic yards) will possibly be classified 

as hazardous mixed waste and require off-site disposal. Associated impacts would be very 

low, as determined from DOE (1991b). 

Routine operations will require the delivery of process treatment chemicals (GAC), tank 

truck transfer of collected surface water, periodic vehicle travel for inspection and 
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maintenance of the vapor extraction system, and off-site disposal of drilling cuttings and 

sludge. Approximately 365 tank truck trips a year (150 round trip miles) will be required 

to transport collected subsurface water from the transfer station to the South Walnut Creek 

treatment plant. Annual off-site disposal requirements would primarily require the shipment 

of dewatering sludge (4 cubic yards). In general, routine transportation activities will be less 

than those for the 903 Pad and more than Mound and will have very small impacts. 
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